Novel small molecule inhibitors of caspase-3 block cellular and biochemical features of apoptosis.
Caspase-3 is an intracellular cysteine protease, activated as part of the apoptotic response to cell injury. Its interest as a therapeutic target has led many to pursue the development of inhibitors. To date, only one series of nonpeptidic inhibitors have been described, and these have limited selectivity within the caspase family. Here we report the properties of a series of anilinoquinazolines (AQZs) as potent small molecule inhibitors of caspase-3. The AQZs inhibit human caspase-3 with Ki values in the 90 to 800 nM range. A subset of AQZs are equipotent against caspase-6, although most lack activity against this isoform and caspase-1, -2, -7, and -8. The AQZs inhibit endogenous caspase-3 activity toward a cell permeable, exogenously added substrate in staurosporine-treated SH-SY5Y cells. The AQZs reduce biochemical and cellular features of apoptosis that are thought to be a consequence of caspase-3 activation including DNA fragmentation, TUNEL staining, and the various morphological features that define the terminal stages of apoptotic cell death. Moreover, the AQZs also inhibit apoptosis induced by nerve growth factor withdrawal from differentiated PC12 cells. Thus, the AQZs represent a new and structurally novel class of inhibitors, some of which selectively inhibit caspase-3 and will thereby allow evaluation of the role of caspase-3 activity in various cellular models of apoptosis.